A B S T R A C T Cell populations obtained by bronchial lavage from human subjects were examined for the presence of cells related to the mast cell-basophil series. Such bronchial lumen histamine-containing cells (BLHCC) were identified. The BLHCC stained with toluidine blue may be identified by bright field or dark field microscopy. The BLHCC are alive as evidenced by ability to release histamine (H) after exposure to anti-IgE or calcium ionophore. Although H release from peripheral blood leukocytes by these two agents is potentiated by the presence of D20, H release from BLHCC of the same subjects by antiIgE or calcium ionophore was not potentiated by D20. In studies comparing bronchial cell populations of humans and rhesus monkeys with peripheral blood leukocyte populations of the same subjects, the histamine content of the bronchial cell population was much higher in rhesus monkeys. IgE/Alb ratios of respiratory secretions and serum of the same human subjects were of the same order of magnitude in contrast to previous comparisons done on these fluids in rhesus monkeys.
INTRODUCTION
We have reported previously that free cells with morphological characteristics of mast cells and basophils occur in the lumen of bronchi of rhesus monkeys and dogs (1) . Further studies demonstrated that these cells are living as evidenced by their ability to release histamine (H)l after immunologic stimulation (1) and that this H release mechanism is suppressed by agents which elevate 3',5' cyclic AMP (2) . The cells with the appearance of mast cells and basophils from rhesus monkeys have been studied by electron microscopy and their characteristics more clearly defined. 2 The results demonstrated that individual Hcontaining cells from the bronchial lumens of rhesus monkeys have features of both lung mast cells and peripheral blood basophils but lack certain features of these cells. The bronchial mastocyte may be a third and separate type of cell of this series or an intermediate type of cell differing only in stage of development. In this report the bronchial lumen cells of this type will be referred to as bronchial lumen histamine containing cells (BLHCC). In addition to releasing H, the BLHCC of rhesus monkeys release a slow reacting substance of anaphylaxis after exposure to antigen and anti-IgE (3). Differences observed in release of H and slow reacting substance of anaphylaxis between this cell population and peripheral blood leukocytes (PBL) from the same animal have suggested further that there may be differences between these cells which can be detected by mediator releasing studies, particularly with the effect of D20 as a differentiating agent (3) . Animals. Rhesus monkeys used in this study were the group of animals previously described (6) . In brief, these animals were healthy young adult animals with or without defined respiratory responses to aerosol challenge with ascaris antigen. This respiratory reactivity has been evaluated over a period of years and each animal characterized in terms of its degree of cutaneous and respiratory responsiveness to antigen challenge (6).
H Measurement. H was extracted from the cell samples by standard methods, previously described (7). The H concentration was determined with an American Instrument Co., Inc. Bowman Spectrophotofluorometer. (Silver Springs, Md.) Antisera and other pharmacologic agents. Rabbit antiIgE was prepared against the Fc fragment of a myeloma IgE prepared as previously described (8 Immunoglobulin and albumin determinations. Immunoglobulin and albumin concentrations were measured in plasma and respiratory secretions. IgG and albumin quantitations were measured by radial immunodiffusion plates (Meloy Laboratories Inc., Springfield, Va.). IgE conceintrations were determined by the double antibody radioimmunoassay technique of Gleich et al. (9) .
Respiratory secretions were concentrated to 1 ml before 
RESULTS
Identification of BLHCC from human bronchi. Cells in washes of human bronchi were stained with toluidine blue and examined by bright field and dark field microscopy. These cells were similar in appearance to those of the BLHCC previously observed in rhesus monkeys (1) . The granules stained metachromatically and were identified by bright field microscopy as well as by the yellow orange color with dark field microscopy ( Fig. 1) . In wet preparations the cells are round or oval and the granules have the same staining characteristics as those previously described for cells obtained from the bronchial lumens of rhesus monkeys (1) . The illustration of cells in Fig. 1 is not intended to imply that all of the cells are identical in appearance since pleomorphism and variations in numbers of granules between cells was observed. The details of the morphology of the cells is the subject of a separate study.
H release from human BLHCC and PBL. After identification of the BLHCC from human bronchi, the next experiments were done to demonstrate that these cells were living as demonstrated by their ability to release H after appropriate stimuli. Because the cell donors were not selected or evaluated for the presence of IgE mediated allergic disease, the stimuli for H release were anti-IgE and Ca I. In preliminary experiments 1:100 and 1:1000 anti-IgE were found most effective for BLHCC and PBL H release, respectively. After exposure to anti-IgE the H content of the cell supernate was compared with the H content of control cell supernatant solutions. The results were expressed as percent increase of H due to antiIgE over H in the control samples. The results (Fig.  2) show that in majority such experiments there was increased release of H after exposure to anti-IgE. The greater percent increase in release of H from PBL is in part due to the lower control levels in PBL as described below but a greater reactivity of PBL is suggested by the markedly increased concentration of H released despite a 10-fold higher dilution of anti-IgE.
Preliminary experiments with Ca I in which normal volunteers were tested showed that a concentration of 6 ,ug/ml was consistently effective in releasing H from PBL. This concentration of Ca I was used to test the BLHCC and PBL from subjects in this study.
The results (Fig. 3) release observed with the BLHCC as will be described below.
Effect of D20 on potentiation of H release from human BLHCC and PBL. The demonstration that D20 potentiates antigen induced H release from human PBL (10) was followed by the demonstration that D20 potentiated the immunologic release of H from rhesus PBL but had a significantly lower potentiating effect on immunologic release of H from rhesus BLHCC (3) . The effect of D20 on the release of H from human PBL due to anti-IgE and Ca I was studied to determine whether similarities or differences could be detected. The results are shown in Fig. 4 and demonstrates the following. H release due to anti-IgE and Ca I from PBL occurred and there was a significant potentiation of H due to the presence of 40%o D20 (Fig. 4, left) . The differences observed with BLHCC are that there are higher control levels of release of H probably due to the trauma occurring during collection of BLHCC (Fig. 4, right) . Although H release due to anti-IgE and Ca I from BLHCC occurs, this is less than that observed with PBL. Finally, no significant potentiation of H release from BLHCC due to D20 was observed with either anti-IgE or Ca I. (Fig. 4, right) . Table I . These results demonstrate significant differences in H content of these cell populations. The major difference is the high ratio of cellular content of histamine of the bronchial cells of rhesus monkeys compared with rhesus PBL, human bronchial cells, or human PBL. The histamine containing cells in human bronchial fluid and peripheral blood and the viability of these cells are shown in Tables II-IV . Histamine content per peripheral blood basophil and bronchial lumen histamine containing cell was of a similar order of magnitude.
The number of basophils in peripheral blood of rhesus monkeys was extremely difficult to enumerate and there were insufficient cells found to provide significant data. The histamine containing cells from the bronchial lumen were evaluated with dark field and bright field microscopy and histamine content per cell calculated (Table V) . The results with either microscopy technique were similar and the histamine content of rhesus bronchial lumen histamine containing cells appeared to be somewhat higher than the analagous human cells.
IgE content of human respiratory secretions (RS). Previous studies of the respiratory secretions of rhesus monkeys (6) demonstrated that a significantly higher ratio of IgE/albumin than IgG/albumin in these respiratory tract secretions in contrast to these ratios in serum. The same study was conducted on 10 unselected samples obtained by bronchial lavage from human subjects. The results are reported in Table  VI Alb ratios in serum and RS of rhesus monkeys provided definitive evidence that IgE is a secretory Ig in that species (6 Ca I. (13) and human blood basophils (14) have been shown to be stimulated to secrete H by Ca I A23187. This process seems to be similar in many respects to antigen specific IgE-mediated histamine release. The use of ionophore circumvents the immunologic stimulus and provides another modality of inducing secretion of H. In this study the nonimmunologic induction of mediator release from PBL and BLHCC followed the same pattern as the immunologic release with anti-IgE even with respect to D20 potentiation in PBL and not in BLHCC and in the greater sensitivity of PBL. The high spontaneous reactivity of human bronchial cells (control panels of Fig. 4 ) produced a lower net release of H than in monkey cells treated in a comparable fashion (6) . The human bronchial cells were obtained from patients who had received numerous medications but were conscious. The cell stability of these cells could have been compromised by these medications or trauma during the aspiration of bronchial lavage fluid.
The results of the D20 experiments are parallel to the results observed with rhesus PBL and BLHCC which demonstrated that the release of H from PBL due to anti-IgE was significantly potentiated by D20 but that the release of H from BLHCC due to anti-IgE was not (6) . This led to further support for the suggestion that activities of different populations of the releasing cells of the mast cellbasophil series may be differentiated by biochemical in addition to morphologic characteristics (15) .
Unless the populations of human cells studied in these experiments are not representative of human populations of cells as discussed above, a definitive species difference between human and rhesus H containing cells has been observed. Based on the same total number of cells the H content of rhesus BLHCC is high and that of PBL is low. By contrast the H content of human BLHCC and PBL are of similar magnitude. A further difference noted between the human results reported here and those observed in rhesus monkeys (6) is that the IgE/Alb ratio of RS in the monkey was approximately 10-fold that of the IgE/Alb ratio in S. The ratios were found to be of similar magnitude in these human studies. The only explanation at this time is that this variation is due to a difference in species. It is apparent that in either species the free IgE of RS provides a source of IgE to which the BLHCC are exposed during the period of time they are in the bronchial lumen of the respiratory tract.
The population of cell donors used for these studies did not consist of an unselected, random population of adult humans because a majority of cell donors are older subjects who had pulmonary lesions of a nature requiring fiberoptic bronchoscopy and cytologic studies to evaluate the possibility of neoplasia. Without the availability of a totally random, unselected population of human subjects of all ages the absolute generality of the results obtained here cannot be determined. The majority of the patients with malignancy did not have far-advanced debilitating disease. Inspection of the results of Tables I and  VI do not indicate any apparent definitive differences in the results observed in those patients with an established diagnosis of neoplasm and those patients in whom such a diagnosis was not established. We believe the results reported are sufficiently consistent to be representative of human subjects in general with the possible exception that a younger population may have more reactive cells and possibly more histamine containing cells in the bronchial lumen. The results of these limited experiments are similar to those already reported for rhesus monkeys (6) . Because rhesus monkeys and dogs offer a source of BLHCC which are available from animals with characterized IgE mediated sensitivity (6, 16) , can be obtained repeatedly from the same animal for serial studies and can be obtained in larger amounts from these anesthetized animals, the major significance of the studies reported here is that the results obtained using the rhesus monkey and canine systems probably have relevance to human events.
